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[METHOD FOR DETERMINING 
AN OPERATING VOLTAGE OF 
FLOATING POINT ERROR 
DETECTION] 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method for determining an operating voltage of 
floating point error detection of a central processing unit (CPU), and more specifically, 
the present invention discloses a method for determining an operating voltage of 
floating point error detection of a CPU via a south bridge chipset. 

[0003] 2. Description of the Prior Art 

[0004] With the rapid development of computers, development of CPU technology has 
become important. Computers with Intel x86 architecture used to require floating 
point co-processors (math co-processors) to effectively perform floating point 
calculations. IVIore recently, manufacturers have embedded floating point units (FPU) 
into their CPUs, thereby increasing floating point calculation speed substantially. 
Currently, many CPUs on the market use this concept to deliver high processing 
speeds. 

[0005] 

In a typical computer system there are two types of numerical data, integers and 
floating point numbers. Storing an integer in a computer system is relatively simple, 
but a floating point number must be represented as an integer part, a fractional part, 
and an exponent. One can appreciate the methods of performing calculations on an 
integer and floating point number are quite different, with floating point operations 
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being much more complicated. 



UJ 



[0006] The processing speed of today's CPUs has reached the gigahertz level and the 

latest software uses this potential to the fullest. For example, animation software that 
performs rendering and texture mapping functions needs to execute a large number 
of floating point calculations during a short period. With this high rate of floating 
point calculations comes the risk of floating point errors in the FPU. If an error does 
occur, the CPU will indicate such by a floating point error signal (FERR#) that is sent to 
a south bridge chipset on the motherboard for further processing. 

[0007] In order for the south bridge chipset to correctly interpret the FERR# and properly 
recognize that a floating point error has occurred, the south bridge chipset must first 



Cl establish the operating voltage of the floating point error, in practical application, the 

ffl operating voltage of the floating point error is the operating voltage of the CPU. Now 



suppose that the operating voltage of the CPU is 2 volts. That is, the FERR# output by 
the CPU will be between 0 and 2 volts. If the FERR# accepted by the south bridge 
chipset is greater than 1 volt, a corresponding binary digital value represented by the 
FERR# is "1 ". Similarly, if the FERR# accepted by the south bridge chipset is smaller 
than 1 volt, the corresponding binary digital value represented by the FERR# is "0". 

[0008] It is often the case that CPUs of the same manufacturer have different operating 
voltages. For example, an Intel Pentium II processor operates at 1 .5 volts yet an Intel 
Pentium III processor runs at 2.5 volts. As the south bridge chipset requires the 
operating voltage of the floating point error to correctly interpret FERR#, the south 
bridge chipset needs to first determine the operating voltage of the CPU. 

[0009] Please refer to Fig.l . Fig.l is a flow chart that describes setting an operating 
voltage of floating point error detection according to the prior art. 

[001 0] Step 1 01 : a basic input/output system (BIOS) accesses identification data of the 
CPU; 

[001 1 ] Step 1 02:the BIOS determines an operating voltage of the CPU based on the 
identification data of the CPU; 



[0012] 



Step 1 03: is the operating voltage of the CPU 1 .5 volts? if so. go to step 1 04; if 
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not, go to step 105; 

[001 3] Step 1 04: the operating voltage of floating point error detection is 1 .5 volts; 

[001 4] Step 1 05: the operating voltage of floating point error detection is 2.5 volts. 

[001 5] As shown above, the BIOS is an essential element in determining the operating 
voltage of floating point error detection of the CPU. If the BIOS malfunctions or 
otherwise introduces an error into the system, the operating voltage of floating point 
error detection will not be correctly determined. To avoid errors, manufacturers must 
currently ensure compatibility by testing BIOS systems with the wide array of CPUs 
available and their numerous identification data and operating voltages. 

Summary of Invention 

[001 6] It is therefore a primary objective of the claimed invention to provide a method for 
determining an operating voltage of floating point error detection utilizing a south 
bridge chipset to eliminate dependency on a BIOS. 

[001 7] The claimed invention, briefly summarized, discloses a method for determining an 
operating voltage of floating point error detection. The method is implemented by a 
CPU and a south bridge chipset. The CPU has a first output port connected to a test 
port of the south bridge chipset. The test port is used to determine an operating 
voltage of the CPU. If the operating voltage of the CPU is greater than a predetermined 
value, the first output port is floating. If the operating voltage of the CPU is smaller 
than the predetermined value, the first output port is grounded. The method includes 
using a power supply and a resistor to provide a bias voltage and measuring a voltage 
of the test port to determine the operating voltage of the CPU. 

[001 8] It is an advantage of the claimed invention that the claimed voltage detecting 

circuit utilizes the floating and grounded states of the first output port of the CPU to 
allow the south bridge chipset to determine the operating voltage of floating point 
error detection. Therefore, the claimed voltage detecting circuit does not require 
support of the prior BIOS to determine the operating voltage of floating point error 
detection. Removing dependency on the BIOS reduces the chance of an error occurring 
and simplifies CPU and BIOS compatibility testing. 
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[001 9] These and other objectives and advantages of the claimed invention will no doubt 
become obvious to those of ordinary sicill in the art after reading the following 
detailed description of the preferred embodiment that is illustrated in the various 
figures and drawings. 

Brief Description of Drawings 

[0020] FigJ is a flow chart that describes setting an operating voltage of floating point 
error detection according to the prior art. 

[0021] Fig. 2 is a block diagram of an operating voltage detecting circuit of a computer 
system according the present invention. 

I;-,! [0022] Fig.3 and Fig.4 are block diagrams of equivalent circuits of the operating voltage 
CI detecting circuit shown in Fig. 2. 

Detailed Description 

P|| [0023] Please refer to Fig.2 to Fig.4. Fig.2 is a block diagram of an operating voltage 

detecting circuit of a computer system 1 0 according to the present invention. Fig.3 
m and Fig.4 are block diagrams of equivalent circuits of the operating voltage detecting 

\^ circuit shown In Fig.2. As shown in Fig.2, the computer system 1 0 comprises a CPU 

C- 1 1 2, a south bridge chipset 1 1 , and a bias circuit 22. The CPU 1 2 comprises a first 

fii 

' output port 1 4 connected to a test port 1 6 of the south bridge chipset 1 1 for 

generating a corresponding output according to an operating voltage of the CPU 1 2, 
and a second output port 1 8 connected to a signal input port 20 of the south bridge 
chipset 1 1 for outputting a floating point error signal (FERR#). The bias circuit 22, 
which comprises a resistor 24 and a power supply 26, is connected to the first output 
port 14 of the CPU 12 and the test port 16 of the south bridge chipset 1 1 for 
providing a voltage level. If the operating voltage of the CPU 1 2 Is higher than a first 
predetermined voltage level, the first output port 14 is in a floating state. If the 
operating voltage of the CPU 1 2 is lower than the first predetermined voltage level, 
the first output port 14 is In a grounded state. 

[0024] Consider, for example, the Intel Pentium II and Pentium III CPUs, which have 

operating voltages of 1 .5 volts and 2,5 volts respectively. Suppose also that the first 
predetermined voltage level is 2 volts. 
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[0025] As shown in Fig.3, when the operating voltage of the CPU 1 2 is 1 .5 volts (e.g. 

Pentium II), the first output port 1 4 is in the grounded state. Therefore, the bias circuit 
22 provides a ground voltage to the test port 1 6 of the south bridge chipset 11 . The 
south bridge chipset 1 1 can then utilize the ground voltage detected by the test port 
1 6, which has a binary digital value "0", to determine that the operating voltage of the 
CPU is 1 .5 volts, and that the operating voltage of floating point error detection Is also 
1.5 volts. 

[0026] As shown in Fig.4, when the operating voltage of the CPU 1 2 is 2.5 volts (e.g. 

Pentium III), the first output port 14 is in the floating state. Therefore, the bias circuit 
22 provides a bias voltage, which corresponds to the operating voltage of the south 
bridge chipset 1 1 , to the test port 1 6 of the south bridge chipset 1 1 through the 
power supply 26 and the resistor 24. The south bridge chipset 1 1 can utilize the bias 
voltage detected by the test port 1 6, which has a binary digital value "1 to determine 
that the operating voltage of the CPU is 2.5 volts, and to determine that the operating 
voltage of floating point error detection is also 2.5 volts. 

[0027] Thus, the south bridge chipset 1 1 can correctly determine if the FERR# accepted 
by the signal input port 20 is "1 " or "0" by referencing the operating voltage of 
floating point error detection. 

[0028] As illustrated by the example above, the south bridge chipset 1 1 obtains the 

operating voltage of the CPU 1 2 through the voltage level detected by the test port 1 6 
so as to determine the operating voltage of floating point error detection. When the 
test port 16 receives a signal, where the voltage of the signal is higher than a second 
predetermined voltage level, the first output port of the CPU 12 is in the floating state. 
Therefore, the operating voltage of the CPU 1 2 is higher than the first predetermined 
voltage level. Furthermore, when the test port 1 6 receives a signal, where the voltage 
of the signal is lower than the second predetermined voltage level, the first output 
port of the CPU 12 is in the grounded state. Therefore, the operating voltage of the 
CPU 1 2 is lower than the first predetermined voltage level. In general, the south 
bridge chipset 1 1 of the preferred embodiment Is used to determine different 
operating voltages of the CPU 1 2, and to further set the corresponding operating 
voltage of floating point error detection. 
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[0029] In contrast to the prior art, the present invention utilizes the floating and 

grounded states of the first output port of the CPU to allow the south bridge chipset 
to obtain the actual operating voltage of the CPU and operating voltage of floating 
point error detection via the voltage level provided by the bias circuit. The BIOS need 
not be used so the possibility of it causing an error in determining the operating 
voltage of floating point error is eliminated. Furthermore, BIOS, motherboard, and CPU 
compatibility testing is simplified. 

[0030] Those skilled in the art will readily observe that numerous modifications and 

alterations of the device may be made while retaining the teachings of the invention. 
Accordingly, the above disclosure should be construed as limited only by the metes 
H and bounds of the appended claims. 
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